S3
Experimental Setup Figure S1 shows a schematic diagram of the experimental setup used to investigate the behavior of a silicone oil droplet in castor oil. The setup, which without some parts is almost the same as that used in a previous study, 2 is described here. The main part of the experimental setup is a transparent Pyrex glass tube (1.0 mm ID, 1.6 mm OD, 210 mm long), which is referred to as the main tube. The main tube passes vertically through a hollow rectangular container fabricated with transparent poly(methyl methacrylate) (PMMA) plates and is set so that the longitudinal axis of the container coincides with the gravitational direction and with the longitudinal axis of the main tube. Another transparent glass tube (0.54 mm ID, 0.9 mm OD, 50 mm long), which is referred to as the contraction tube, is inserted from the upper end of the main tube to contract the cross-sectional area of the main tube to ensure that the diameter of droplets formed into the main tube from the nozzle noted below is less than 0.54 mm.
The height of the upper end of the contraction tube is 5 mm higher than that of the main tube. A 30-gauge stainless steel tube (0.31 mm OD, 0.13 mm ID), of which the tip surface is cut to be normal to the axis of the tube, is inserted from the upper end of the contraction tube as a nozzle to form silicone oil droplets in the castor oil medium. The tip of the nozzle facing downward is 25 mm below the upper end of the contraction tube.
The nozzle is connected to a syringe infusion device (YSP-301; YMC Co. Ltd., Kyoto, Japan) equipped with a syringe (1710TLL; Hamilton Co., Nevada, USA), and silicone oil (KF96-300cS; Shin-Etu Chemical Co. Ltd., Tokyo, Japan) is supplied to the nozzle from the syringe. The gap between the outer wall of the nozzle and the inner wall of the contraction tube is connected with another syringe infusion device (YSP-301; YMC Co.
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Ltd., Kyoto, Japan) equipped with a syringe (1002TLL; Hamilton Co., Nevada, USA), and castor oil (extra pure grade; Kanto Chemical Co., Tokyo, Japan) is supplied to the main tube from this syringe and flows down into the main tube. The tip of the nozzle is shielded with a grounded stainless steel tube (2.40 mm ID, 3.40 mm OD, 50 mm long), which is set around the main tube, to prevent electrostatic forces acting on the silicone-oil/castor-oil interface of a droplet growing on the tip of the nozzle. 3 The volumetric flow rates of castor oil and silicone oil are 5 L/min and 0.01 L/min, respectively (the superficial velocity of castor oil in the main tube was ca. 0.11 mm/s).
Note that the interval between the formation of silicone oil droplets at the nozzle is not uniform, i.e., droplets were formed irregularly. Droplets thus formed fall into the main tube with castor oil flowing down in the main tube and are then drained off with the castor oil after they pass through the main tube. Silicone oil and castor oil once passed through the main tube are not used again. Table S1 lists the physical properties of the castor oil and silicone oil used in this work.
A pair of parallel electrodes made of metallized glass plates (26.8 mm wide, 2 mm thick, 94 mm long) are contained in the hollow rectangular container, the longitudinal axes of which are parallel with the main tube, and are placed ca. 20 mm below the tip of the nozzle so that the main tube passes through the spacing between the pair of parallel plate electrodes; the spacing between the electrodes is filled with the same liquid that passes through the main tube. The distance between the electrodes was set at 2.1 mm. One of the electrodes is grounded, while the other electrode is connected with a high-voltage bipolar amplifier (HOPP-3B1; Matsusada Precision Inc., Shiga, Japan) and a waveform generator (WF1973; NF Co., Yokohama, Japan) to supply high voltage to the electrode. The electrical potential difference between the electrodes is S5 measured at the monitor terminal of the amplifier with an oscilloscope (TDS2001C; Tektronix Inc., Oregon, USA).
Observations were performed at the mid-height of the spacing using a high-speed video camera (HAS-L1; Ditect Co., Tokyo, Japan) equipped with a 55 mm macro zoom lens assembly (MTE-55; Moritex Co., Saitama, Japan), a 2× magnification lens assembly (MTE2, Moritex Co., Saitama, Japan), and a 25 mm extension tube. The optical axis was set to be normal to the electric field direction and the tube axis. An LED light assembly (VLP-9000X; LPL Co. Ltd., Saitama, Japan) was set at the opposite side of the main tube to configure a backlighting condition to obtain images. Images thus obtained were later analyzed to compute the aspect ratio and orientation of the droplets, as defined in the main text. Observations were conducted at room temperature. In addition, shear flow affects the electrical deformation of a droplet when a hydraulic shear field and electric field are both imposed on a droplet. 4 In Table S2, 
